dependent upon exposure of the follicles to gonadotrophins in vivo or in vitro (reviewed by Tsafriri, 1978; Moor & Warnes, 1978; Baker, 1979) . By contrast, Pincus & Enzmann (1935) demonstrated that rabbit oocytes dislodged from their follicles undergo maturation in vitro even in hormone-free media. This observation has been confirmed and extended to many other mammalian species (reviewed by Biggers, 1972; Donahue, 1972; Schuetz, 1974) . The spontaneous maturation of isolated oocytes prompted Pincus & Enzmann (1935) to suggest that follicle cells in mammals "supply to the ovum a substance or substances which directly inhibit nuclear maturation". Chang (1955) was the first to demonstrate an inhibitory activity of follicular fluid upon spontaneous maturation of rabbit oocytes. Culture of porcine oocytes within hemisections of follicular wall prevented their spontaneous maturation, whereas oocytes cultured within the thecal tissue (Foot & Thibault, 1969; Tsafriri & Channing, 1975) or within the ovarian bursa (Leibfried & First, 1980a ) resumed meiosis. Co-culture of porcine oocytes with granulosa cells also inhibited the spontaneous resumption of meiosis (Tsafriri & Channing, 1975; Sato & Ishibashi, 1977) (Tsafriri, 1979) .
Oocyte maturation inhibitor
Spontaneous maturation of isolated porcine oocytes was also inhibited by an extract of porcine granulosa cells (Tsafriri, 1979) or by a 'conditioned' medium in which granulosa cells had been cultured previously (Tsafriri, Pomerantz & Channing, 1976b; Centola, Anderson & Channing, 1981) . Oocyte maturation inhibiting activity was detected in follicular fluid collected from rabbit, sheep, cow, hamster and human ovaries (Chang, 1955; Tsafriri & Channing, 1975; Gwatkin & Andersen, 1976; Jagiello, Graffeo, Ducayen & Prosser, 1977; Hillensjo, Kripner, Pomerantz & Channing, 1979) . This inhibition of oocyte maturation was not species specific; e.g. human follicular fluid inhibited the spontaneous maturation of porcine and rat (Hillensjo, Chari, Magnusson, Daume & Sturm, 1981) oocytes, bovine follicular fluid inhibited hamster oocytes (Gwatkin & Andersen, 1976) , and porcine follicular fluid inhibited the maturation of mouse and rat oocytes (Tsafriri, Channing, Pomerantz & Lindner, 1977) . The OMI activity of porcine follicular fluid appears to decline during the course of follicular development as demonstrated by assays of follicular fluid freshly collected from small, medium and large follicles (Stone, Pomerantz, Schwartz-Kripner & Channing, 1978) (Sato trypsin (Tsafriri et al, 1976b; Tsafriri, Pomerantz & Channing, 1976c (Centola et al, 1981) . (Stone et al, 1978; Hillensjo et al, 1979) . OMI activity was also prevented by the addition of an antiserum prepared against the low molecular weight fraction of porcine follicular fluid (Tsafriri et al, 1976b, c; Gwatkin & Andersen, 1976) supports the view that OMI has a physiological role in the control of ovum maturation.
The inhibition of maturation of rat oocytes by porcine follicular fluid, its low molecular weight fraction and of a 'conditioned' medium were also reversed by LH. In Text- fig. 3 the time-course of the reversal of inhibition of the low molecular weight fraction of porcine follicular fluid is described. We showed that GVB was completed within 2 h in isolated rat oocytes cultured without the inhibitor, and that a culture period of 4 h was adequate for this change to occur in follicle-enclosed oocytes exposed to LH (Tsafriri, 1979) . By contrast, addition ofLH to isolated oocytes cultured with the low molecular weight fraction of folicular fluid resulted in GVB, in a number of oocytes comparable to that of control cultures, only after more than 10 h of incubation (Text- fig. 3 ), while in co-cultures with granulosa cells, LH induced GVB within 6 h (Tsafriri, 1978 fig. 5 ). It appears, therefore, that the inhibitory signal is communicated to the oocyte via the cumulus cells.
The close association between the cumulus cell and the oocyte was first described by Paladino (1890 (Lindner et al, 1974; Dekel & Beers, 1978; Gilula et al, 1978; Moor et al, 1980) . Thus, the action ofLH in meiotic maturation may be secondary to its action on the sequestration of the oocyte. However, the temporal sequence of meiotic changes and the breakdown of the oocyte-cumulus cell association poses a major difficulty for this hypothesis: the disruption of oocyte-cumulus cell communication follows rather than precedes germinal vesicle breakdown as demonstrated by the reduction of the transport of choline to sheep oocytes (Moor et al, 1980) (Text-fig. 6 ). Moor, Osborn, Cran & Walters (1981) Role ofcyclic AMP The most prominent feature of the agents inducing the maturation of follicle-enclosed oocytes in vitro is their ability to stimulate production of cyclic AMP (cAMP) (Tsafriri, Lindner, Zor & Lamprecht, 1972; Lindner et al, 1974) . Injection of the cAMP derivative dibutyryl cAMP (dbcAMP) into the follicular antrum or short-term exposure of follicles to a medium containing 8-bromo-cAMP (Hillensjo, Ekholm & Ahrén, 1978) , dbcAMP or isobutyl methyl xanthine (IBMX) (Table 2) triggered GVB. However, the continuous presence of cAMP derivatives or of most of the phosphodiesterase inhibitors prevented the LH-induced maturation of follicle-enclosed oocytes (Lindner et al, 1974; Hillensjo et al, 1978; Dekel, Lawrence, Gilula & Beers, 1981) . Moreover, when isolated oocytes of mice and rats were cultured in the presence of cAMP derivatives or phosphodiesterase inhibitors, the spontaneous maturation of oocytes was prevented (Cho, Stern & Biggers, 1974; Nekola & Moore-Smith, 1975; Hillensjo, 1977; Hillensjo et al, 1978; Dekel & Beers, 1978) . It (Speaker & Butcher, 1977; Morrill, Schatz, Kostellow & Poupko, 1977; Schorderet-Slatkine, Schorderet, Boquet, Godeau & Baulieu, 1978; Mailer, Butcher & Krebs, 1979) .
It was suggested that cAMP serves as the physiological inhibitor of meiosis which is transmitted from the cumulus cells via gap junctions (Lindner et al, 1974; Dekel & Beers, 1978; Moor et al, 1980; Dekel et al, 1981) . The adenylate cyclase activator, cholera enterotoxin (Cuatrecasas, Hollenberg, Chang & Bennet, 1975) , inhibits spontaneous maturation in oocytes, cultured within the cumulus but not in denuded oocytes (Text- fig. 7 
